factors and students' results at a country level, based on data of the type collected in comparative studies, and that wide differences are found across participating countries. Such results suggest the need for more in-depth analyses. The multi-level model for an analysis of TIMSS 2011 results presented below-intended to explore whether the impact of those factors on student achievement varies in relation to the schools' socioeconomic status-originally stemmed from that review.
School-level variables in the IEA studies
From the beginning, IEA international comparative studies have included background questionnaires to collect data on contextual factors to be linked to students' cognitive outcomes (Postlethwaite 1967; Peaker 1975; Walker 1976) . Participating students, their teachers and the principals of their schools respond to background questionnaires. These questionnaires are central to the analysis of results in terms of a range of student and school characteristics-from students' economic, social and cultural capital to context of instruction, including schools' human and material resources, as well as school and classroom conditions and processes (IEA 1998) . The school-level variables used for the development of the questionnaire address school context (e.g., urban/rural, community resources), school characteristics (e.g., school type, school size, and instructional time), school resources (e.g., teaching materials and equipment), school initiatives in the field of specific interest to each survey, school management (e.g., funding, decision-making processes, staffing practices and teacher evaluation, curricular emphasis, and parental involvement), teachers' characteristics and activities, teaching practices, and classroom activities (Postlethwaite and Ross 1992) .
Data collected through background questionnaires are central to both international reports and secondary analyses, as they allow to better contextualise student results in the cognitive tests and help identify the school and classroom factors that have a direct or indirect impact on student performance.
International reports show that the school variables associated with student achievement are mainly those related to school context, school characteristics and resources and class characteristics (Walker 1976; Postlethwaite and Ross 1992; Schulz et al. 2010; Mullis et al. 2012a, b) . CIVED and ICCS 2009 found that an open classroom climate for discussion was a positive predictor of student civic knowledge in several countries, although data about that particular school characteristic were collected through the student questionnaire and not the school questionnaire (Schulz et al. 2010; Torney-Purta et al. 2001) .
However, it is exceedingly difficult to draw causal inferences, such as concluding that a particular process-related school variable is directly associated with student achievement, and wide differences across and within countries are usually reported.
Several studies indicated that teacher-related factors have effects of various magnitudes on student achievement in mathematics (e.g., Rivkin et al. 2005; Akiba et al. 2007; Akyüz and Berberoglu 2010; Tsai and Yang 2015; Winnaar et al. 2015) . For example, De Witte and Van Klaveren (2014) , using data from Dutch students participating in TIMSS 2003, found that high test scores are associated with teaching styles that emphasize problem solving and homework.
Furthermore, several studies used the TIMSS data for secondary analyses at individual country level. Lee and Huh (2014) investigated the impact of teachers' instructional strategies on student learning in mathematics and what instructional strategies are positively associated with student learning outcome in the United States. Eighth grade students' mathematics data from TIMSS 2007 were used. Teachers' instructional strategies were found to explain approximately 17 % at the teacher level of the learning outcome. Nilsen and Gustafsson (2014) showed that school emphasis on academic success contributed to explaining the increased science performance in Norway between TIMSS 2007 and 2011.
However, other studies found limited evidence of this impact on student achievement in both mathematics (Luschei and Chudgar 2011; Sturman and Lin 2011; Dodeen and Hilal 2012) and reading literacy (e.g., Van Daal et al. 2006; Schagen and Twist 2008) . Recently, Gao (2014) investigated whether inquiry-based instruction is more effective in influencing student science achievement than traditional teaching methods. Using the TIMSS 2011 8th grade dataset from Singapore, Chinese Taipei and the US, the author did not find a clear and positive relation between the type of instruction and student achievement.
Moreover, research has still not been able to clearly identify a pool of teacher characteristics and classroom practices that consistently improve student learning across countries (Goe 2007) . In a recent review of TIMSS research literature, Drent et al. (2013) outlined the existence of wide differences across countries. Phan (2008) found that different variables are associated with mathematics achievement in different countries. In her studies, she tested three different models: (1) the instructional practices model, (2) the teacher background model and (3) a full model, including all of the variables considered in the previous models. The author found that the first model was the best for the United States; the second model served as the most efficient for predicting math achievement in Egypt, and the third model performed the best in Canada and South Africa. Martin et al. (2000) conducted an analysis on school effectiveness using TIMSS 1995 data in countries with a large between-school variance. The authors identified several characteristics that distinguished low-from high-achieving schools and then examined school factors using hierarchical linear modelling. After controlling for student socioeconomic status, the factors considered did not show a strong relationship with mathematics achievement across all countries. Only a few school characteristics, such as school climate, instructional activities and teacher characteristics were found to be associated with school achievement in some countries.
Recently, a multilevel model related to TIMSS and PIRLS 2011 was developed by to verify what characteristics of effective schools and of specific home backgrounds are associated with higher student achievement in reading, mathematics, and science at grade 4. The results showed that the 'Home Resources for Learning' variable was the strongest predictor of student achievement, with significant effects on both between and within school variance in almost every country. After controlling for the 'Home Background' variable, the strength of the relationship between school environment and instruction and student achievement was considerably reduced across countries. The variable 'Schools Are Safe and Orderly' maintained a significant effect in at least one subject after controlling for 'Home Resources' in 15 countries, while 'Schools Support Academic Success' had a positive impact on student achievement in at least one subject in 10 countries. In general, this study found considerable differences across countries in the ways school variables are related to student achievement, with similar results for reading, mathematics and science.
Analyses conducted on ICCS 2009 data have shown a limited impact of school factors on student civic knowledge, except for the open classroom climate (Fraillon et al. 2011) . Attempts have also been made to explore the relationships between school factors and non-cognitive students' outcomes for ICCS 2009. Controlling for student and school SES, the impact of school variables was shown to be negligible (Caponera and Losito 2011; Caponera et al. 2012) .
Apparently, these results confirm that SES is the most important contextual factor affecting student learning outcomes (Coleman et al. 1966; Coleman 1975; OECD 2005) .
The literature review carried out for this study showed a relevant impact of SES at the school level: the analysis of the influence of student socio-economic status on student achievement seemed to confirm that variables such as parent educational level and the amount of resources available at home are strongly associated with student achievement (Chiu and Xihua 2008; Ismail and Awang 2008) . In some studies, an index of the overall socio-economic status for each individual school was calculated as an average of student socio-economic background, and different studies showed the relevance of this variable in explaining student achievement (e.g., McConney and Perry 2010). Furthermore, in several studies, only few variables were found to have a significant effect on mathematics achievement once the socioeconomic level of schools and students was taken into account . Recently, some studies tried to better understand whether and the extent to which school variables contribute to improving student achievement in disadvantaged schools (Baird 2008; Shepherd 2013) . Sandoval-Hernández et al. (2014) used data from TIMMS 2011 (fourth grade) to compute an HLM analysis using school factors for two sub-samples: disadvantaged students and non-disadvantaged students. They compared the results across ten European countries and found that the school factors considered in the analysis have a stronger relation with non-disadvantaged student achievement in most countries.
Based on the review of the existing literature on IEA studies' results and with particular attention to secondary analyses derived from the TIMSS Survey, the present study aims at investigating whether and the extent to which those results may help to clarify what factors related to the school context influence student achievement on the TIMSS mathematics tests across countries. On the basis of the evidence discussed so far, the aim of the present study is to verify what school and teacher characteristics are positively associated with students' mathematics achievement, mainly focusing on disadvantaged schools. Furthermore, it aims at identifying how school context variables contribute to explaining the performance of students in disadvantaged schools in comparison with more advantaged schools.
A separate analysis was carried out for each considered country, and the same multilevel regression model was used on the sampled schools as a whole and on schools with high (highest tertile) and low (lowest tertile) socio-economic backgrounds as distinct groups. To verify whether the impact of specific school and teacher characteristics may be different in relation to the schools' socio-economic characteristics (average student SES at school level), a hierarchical multilevel analysis of TIMSS 2011 data was conducted. The multilevel approach adopted allows for data analysis with a hierarchical structure-where the individual units (students) are "nested" within the aggregated school level. Thus, this technique makes it possible to investigate simultaneously variables measured at student level (the first level of the multilevel analysis) and the impact of some relevant school characteristics on student achievement (second level of the multilevel analysis).
Methods

Participants
The analyses presented in this paper were conducted on the TIMSS 2011 data for Grade 8 students. TIMSS used a two-stage sampling design (for a detailed description, see Martin and Mullis 2012) . The overall sample consisted of 149,788 students from all participating countries, from 5177 schools.
Countries with poor reliability 1 on the achievement scale were excluded from our analyses, as well as cases with missing values in one or more explanatory variables.
Measures
For the sake of brevity, only the measures that are directly relevant to the study's aims and hypotheses will be described (for a detailed description see Martin and Mullis 2012) . Mathematics achievement scale. The scale was developed by the research group of the TIMSS project (for a detailed description of the scale, see Martin and Mullis 2012 ) and consisted of multiple-choice and constructed-response items. The eighth grade mathematics content domains included number, algebra, geometry, and data and chance. The cognitive domains measured were knowing, applying and reasoning. The whole item pool consisted of 217 questions. In TIMSS 2011, various combinations of the assessment items were compiled into 14 booklets while maintaining the distribution of items across content and cognitive domains. Using IRT estimates, a score of mathematics achievement was calculated for each student. The scale used to measure mathematics achievement has high internal consistency (Cronbach's alpha international median 0.87). To take into account measurement errors, a range of five plausible values of scores in mathematics test was provided for each student (for a detailed description, see Martin and Mullis 2012) . In the present study, the proficiency score for overall mathematics achievement drawn from the five plausible values obtained through the IRT methodology was used in the analyses.
The following variables derived from student, teacher and school questionnaires were used in the analyses; they are found in the literature to be good indicators of student performance in mathematics. All of the scales were constructed using IRT scaling methods, specifically the Rasch partial credit model. Using IRT partial credit scaling, student responses were placed on a scale constructed so that the mean scale score across all countries was 10, and the standard deviation was 2 (for detailed description, see Martin and Mullis 2012) .
At the student level, we used the following variables derived from the Student Questionnaire and included in the TIMSS database.
Socio-economic status (SES; indicated in the International report as Home educational resources). Based on the answers in the Student Questionnaire (for a detailed description of these scales, see Martin and Mullis 2012) , a general index of each student's socioeconomic status was created. The Student Questionnaire collected information about (1) student home environments, including the parents' educational level, (2) the number of resources for study available at home, and 3) how many books there are in the home.
Mathematics self-concept (St_SCM). Students were asked to answer nine questions related to their perceived ability to study and learn mathematics, such as "I learn things quickly in mathematics".
Students like learning mathematics (St_SLM). The scale consisted of five questions concerning the student's interest and positive attitude towards mathematics, such as "I enjoy learning mathematics".
Students value mathematics (St_SVM). Students were asked to answer to six questions concerning the importance of studying mathematics to their lives, e.g., "I need to do well in mathematics to get the job I want".
Students engaged in mathematics lessons (St_EML). The scale was created based on students' level of agreement with five statements, such as "My teacher gives me interesting things to do".
Weekly time spent on math homework (St_HMW). The TIMSS 2011 teacher questionnaire collected information about the teachers of the students participating in the assessment. For the schools where more than one teacher per class or per school were selected, we computed the mean of the different scores. The following variables derived from the teacher questionnaire were used for the school level.
Safe and orderly school (Teach_SOS). The scale was created based on teachers' degree of agreement with five statements regarding a disciplined climate in their schools.
Teacher working conditions (Teach_WCN). The scale was created based on teachers' responses to five questions, such as "In your current school, how severe is each problem? Teachers do not have adequate workspace (e.g., for preparation, collaboration, or meeting with students)".
School emphasis on academic success (Teach_EAS).
Confidence in teaching mathematics (Teach_CTM). The scale was created based on teachers' responses to five questions, such as "In teaching mathematics to this class, how confident do you feel to adapt teaching to engage students' interest?"
Teacher career satisfaction (Teach_CST). The scale was created based on teachers' degree of agreement with six statements, such as "I am satisfied with being a teacher at this school".
Collaborate to improve teaching (Teach_CIT). The scale was created based on teachers' responses to five questions concerning the types of interactions with other teachers, such as "Collaborate in planning and preparing instructional materials".
Instruction to engage students in learning (Teach_IES). The scale was created based on teachers' responses to how often they used each of four instructional practices, such us "Use questioning to elicit reasons and explanations".
The variables derived from the school questionnaire and used for the school level are the following.
Instruction affected by mathematics resource shortages (Princ_MRS). The scale was created based on principals' responses concerning the availability of resources both at school and classroom levels, such as "How much is your school's capacity to provide instruction affected by a shortage or inadequacy of calculators for mathematics instruction?" School emphasis on academic success-principal reports (Princ_EAS). The scale was created based on principals' responses (e.g., "How would you characterize each of the following within your school?" Teachers' degree of success in implementing the school's curriculum).
School discipline and safety (Princ_DAS). Principals were asked to answer 11 questions regarding different discipline problems among eighth grade students at school, such as "Physical injury to other students".
All of the variables described above, derived from both teacher and school questionnaires, are included in the TIMSS database.
In addition, the following scales were constructed ad hoc. SES_school. The index was calculated at the school level and corresponds to the students' SES average in each school. This index was used at the school level to select students attending schools with low socio-economic status and students attending schools with high socio-economic status.
Sum of topic taught (Teach_STT). The scale was constructed to measure how much teachers taught 19 different topics related to mathematics during the year of the test.
Teacher preparedness (Teach_PRP). A second-order factor analysis was conducted on four indices measuring teacher beliefs regarding their preparation to teach number, algebra, geometry and data. The new index explains 69 % of the variance and has good internal consistency (0.76 median Cronbach alpha across countries).
Parental involvement (Princ_PIN). A factor analysis was conducted on 10 items derived from the school questionnaire, such as "Inform parents about the behaviour and well-being of their child at school". The index explains 69 % of the variance and has good internal consistency (0.76 median Cronbach alpha across countries).
Data analysis
The country-specific descriptive analyses were conducted using the software IEA IDB 2 Analyzer-a software developed by the IEA Data Processing and Research Center for analysing data from all IEA surveys-by means of adapted macros provided by IEA TIMSS .
A two level hierarchical linear model was conducted by means of the software HLM 6.0 (Raudenbush et al. 2004a, b) to investigate the relationship between the school variables and student mathematics achievement, accounting for the socio-economic index. In HLM, the analysis of plausible values is done by multiple imputations. At level 1-student level-we used the scales described earlier and derived from the student questionnaire; at level 2-school level-we used variables from both the teacher and school questionnaires described above.
In the multilevel analyses, the house weight (HOUSWGT) was used. The variable total student weight was normalized so that the sum of the weights was equal to the student sample size in the data. A proficiency score for overall mathematics achievement drawn from all five plausible values was used as dependent variable. The independent studentlevel variables were entered as group-mean centred student-level (level 1) variables; the independent school-level averages were entered as grand-mean centred school-level (level 2) variables. Table 1 shows the description of participants 3 in TMSS 2011 divided by class and by school. Depending on the average class size in the country, one class from each sampled school may be sufficient to achieve the desired student sample size. Some countries choose to sample more than one class per school, either to increase the size of the student sample or to provide a better estimate of school-level effects (for a more detailed description see Martin and Mullis 2012) . As shown in Table 1 , in most countries, only one class per school was selected. Table 2 shows the descriptive statistics for mathematics across countries. The results are presented by country in alphabetic order.
Results and discussion
Descriptive statistics
Concerning mathematics achievement, the difference between students from schools with high and low socio-economic backgrounds varies across countries, from 26 in Slovenia to 138 in Malaysia.
Slovenia, Sweden, Norway and Finland showed less variation, whereas Malaysia, Australia, Chile, England, Honk Kong, SAR, Israel, Romania and Turkey showed a marked difference of more than one standard deviation.
Multilevel analyses
The TIMSS 2011 data were best described in two levels: student level (level-1), and school and teacher level (level-2). Level-1 was represented by student background and home resource variables that were unique across students and also by student characteristics such as self-efficacy and interest in mathematics. Level-2 was represented by instructional practices, teacher background and school background variables because each school had one mathematics class sampled. The analysis took place in three steps:
1. First, the variance between and within schools in relation to mathematics achievement was estimated (model 0, with no explanatory variables). This model provides estimates of the variance at each level (within and between schools) and is the reference point to determine how much variance is explained by subsequent models. 2. Second, the model was modified by introducing student-level variables (model 1, where the effects on student level were treated as fixed, assuming no variation across schools). 3. The following steps consisted of introducing school-level and class-level variables into the model (model 2). The model was then completed by adding the school's average index of socio-economic background (model 3). Table 3 shows the total variance, the between variance and the percentage of variance explained by the full model divided by all students, students from schools with low SES and students from schools with high SES. In Table 4 , the full model is presented.
As expected, after removing the influence of SES at school level, the betweenschool variance appeared reduced, except for Slovenia (as far as low SES schools were concerned) and Chile, Georgia, Japan, Republic of Korea, Thailand, Tunisia, Turkey, United Arab Emirates and the United States (as far as high SES schools were concerned).
School emphasis on academic success-principal reports is positively related to student achievement in 7 out of 28 countries (Georgia, Hungary, Australia, Finland, Lebanon, Lithuania, Republic of Korea).
Parental involvement is negatively related to student achievement in low SES schools in 4 out of 28 countries: Georgia, Hungary, New Zealand, and Malaysia.
Teacher preparedness was found to be positively associated with achievement in low SES schools in 5 countries (Turkey, Hong Kong, Hungary, New Zealand, Malaysia). Instruction to engage students in learning was found to be positively associated with achievement in low SES schools in 4 countries (Hungary, Republic of Korea, New Zealand, Tunisia) and negatively associated with it in 2 countries (Italy and Lithuania). Confidence in teaching mathematics was found to be positively associated with achievement in disadvantaged schools in 4 countries (England, Lebanon, Lithuania, Norway) and negatively in one country (Hungary). Low SES 519 (6.7) 96 (36.3) 0 (2.6) −13 (7.3) 13 (10.9) −8 (7.4) 64 (18.7)
High SES 635 (3.2) 34 (7.9) 3 (2.6) 5 (2.3) 10 (4.1) 1 (4.9) −3 (7.5) England All schools −5 (3.2) 1 (3.2) 4 (3.3) 0 (3.7) 3 (2.5) −2 (2.4) −1 (2.2) −6 (7.6) 1 (6.0) Low SES 0 (4.6) 1 (3.5) −9 (3.9) 13 (6.0) 7 (3.6) −6 (3.0) −3 (3.1) 18 (12.6) 5 (19.0)
Low SES 6 (4.8) 3 (6.0) −4 (5.1) 1 (3.7) −9 (5.6) 11 (2.6) 3 (4.0) −6 (7.9) 4 (2.8)
High SES −2 (3.5) 7 (3.3) 3 (4.3) −4 (5.0) −1 (2.9) −4 (7.1) 5 (3.8) 35 (21.1) −4 (4.2) Hong Kong, SAR All schools −3 (3.5) 2 (3.7) 3 (3.1) −1 (2.7) 2 (2.6) 0 (2.6) 0 (2.3) 8 (6.4) −4 (1.8)
Low SES −17 (7.4) 2 (6.5) 2 (6.4) −2 (4.4) −19 (6.8) 3 (3.9) 1 (4.2) 25 (7.5) −6 (3.4) High SES 0 (2.7) −6 (4.7) 8 (2.7) 3 (2.9) −2 (2.5) −5 (2.3) −8 (1.7) −16 (3.7) −3 (4.6) Hungary All schools −1 (1.7) 0 (2.8) 1 (2.1) −4 (3.0) −4 (1.9) −2 (2.6) 3 (2.3) 7 (3.9) −8 (2.8)
High SES −7 (4.7) 2 (3.2) 8 (4.4) −2 (3.6) 2 (2.8) 0 (3.7) −4 (4.7) 11 (7.8) −2 (1.8)
Low SES 1 (3.3) 5 (4.6) 4 (3.7) 4 (2.7) −1 (2.9) 2 (3.8) −10 (2.9) −5 (4.4) 2 (3.3)
High SES 0 (3.3) 3 (3.4) −5 (2.7) −1 (2.9) 0 (3.9) 1 (2.5) −3 (2.7) −5 (5.6) 3 (2.9) Japan All schools
High SES 0 (1.7) 4 (1.8) −3 (3.4) −5 (1.9) 7 (2.5) 2 (1.6) −3 (2.1) 14 (4.1) −3 (2.9)
Republic of Korea
All schools 
Lebanon
All schools 1 (1.5) 1 (1.8) 1 (1.9) 2 (1.5) −1 (1.5) 2 (1.5) −1 (1.9) −1 (3.6) 1 (1.1) Low SES −6 (2.9) 6 (2.8) −3 (1.6) 7 (2.5) 6 (1.9) 1 (1.8) −1 (2.5) −7 (5.1) 4 (1.8)
High SES 1 (2.5) 0 (2.5) 2 (3.7) −2 (2.7) −2 (1.9) −1 (1.8) 7 (2.8) −8 (4.8) −3 (1.4)
Lithuania
All schools −1 (1.4) 0 (1.5) 0 (2.0) 2 (2.0) 0 (1.6) −1 (1.7) −3 (1.9) −3 (7.6) −1 (1.6) Low SES 0 (1.8) 3 (2.6) 0 (3.1) 9 (2.5) −2 (2.5) −1 (2.7) −6 (2.6) −11 (10.7) 0 (2.2)
Low SES −1 (3.0) −1 (3.2) −8 (3.6) −1 (2.5) 10 (4.9) −3 (3.7) 1 (2.6) 12 (5.2) −1 (1.5)
Low SES 1 (4.2) −1 (4.6) 1 (4.7) 4 (6.8) −3 (3.9) −3 (5.1) 7 (5.4) 11 (12.6) −3 (4.1)
High SES −2 (2.4) 7 (2.2) −2 (2.2) −5 (3.9) −2 (1.6) 0 (2.2) 4 (3.1) 27 (17.5) 2 (1.4)
Singapore
All schools −2 (1.6) 1 (1.5) 0 (1.9) 1 (1.8) 1 (1.6) 3 (1.3) 2 (1.9) 1 (5.0) −1 (1.1) Low SES −3 (3.4) −4 (2.3) −3 (2.8) 1 (3.8) 6 (3.1) 0 (3.4) 4 (2.6) 3 (5.8) 0 (1.3)
High SES −1 (2.8) 3 (3.3) 5 (3.8) −4 (2.1) −1 (2.9) 2 (2.8) 6 (2.9) 10 (9.2) −3 (1.5)
High SES 1 (1.3) 0 (2.6) −7 (2.8) 6 (2.6) 2 (1. Ukraine All schools 0 (2.7) 1 (3.3) 0 (2.9) −1 (4.1) 1 (2.8) 0 (3.6) 1 (2.6) −3 (3.7) 6 (2.6) Low SES −2 (4.6) −11 (4.5) −7 (4.5) −9 (7.8) 6 (5.1) −4 (6.9) −2 (3.8) −3 (6.2) 4 (6.7)
High SES −2 (4.1) −4 (6.4) −3 (4.3) 15 (8.5) 3 (4.0) 1 (4.5) 1 (3.9) 0 (6.9) 4 (3.2) United Arab Emirates 
High SES 9 (3.6) 6 (1.5) 0 (1.5) 1 (0.9) 15 (1. The results exhibited a different impact of the considered variables on the analyses of different countries. For example, in New Zealand, Thailand and Ukraine, the full model of high SES schools explained a higher proportion of between-school variance, while parental involvement, school emphasis on academic success (principal reports) and safe and orderly school (teacher report) had a significant impact on mathematics achievement compared with low SES schools.
Conclusion
The main aim of the present study was to evaluate the impact of context factors on mathematics achievement, focusing on students attending socio-economic disadvantaged schools across countries participating in TIMSS 2011. Context factors reflecting the availability/non-availability of economic and cultural resources within the family context play a relevant role in determining student performance. As expected and according to previous studies (see, e.g., Sirin 2005; Chiu and Xihua 2008; Ismail and Awang 2008; Levpušček et al. 2013) , our analyses showed that a high socio-economic status has a significant and positive effect on student achievement: compared with students from socio-economically disadvantaged schools, students from advantaged schools performed better in mathematics achievement. This difference is more evident in countries where the gap between rich and poor people as measured by the Gini coefficient, which measures how much an economy deviates from perfect equality, is wider. 4 Those countries are Chile, England, Turkey, Malaysia and Israel. However, this difference is restricted in countries with the smallest gap between rich and poor people, namely in northern European countries, such as Finland, Norway and Sweden, and in Slovenia. Two exceptions are represented by Japan and Australia. In Japan, although it has a large gap between rich and poor, the difference in mathematics achievement is about half of a standard deviation. In Australia, the gap between rich and poor people is not so high, but the difference in mathematics achievement is around one standard deviation.
Moreover, according to the literature Drent et al. 2013; Phan 2008) , the results show significant differences across countries in relation to the school and teacher characteristics that have an impact on mathematics achievement of students 4 See https://www.cia.gov/library/publications/the-world-factbook/rankorder/2172rank.html. High SES 1 (2.2) 3 (0.7) 2 (0.9) 0 (0.6) 9 (0.7) −3 (0.7) 1 (2.1) () standard errors appear in parentheses; statistically significant (p < 0.05) coefficient in italics from low and high SES schools. Different patterns were also found within countries for low and high SES schools.
As for other variables considered in this study, such as parental involvement, other studies showed discordant results (e.g., McNeal 1999). It is possible that this difference is due to schools' attempts to have more direct and stronger relationships with the parents of students with learning problems. Furthermore, in advantaged schools, parental involvement and emphasis on academic success have an impact in a small group of countries, although this association has different directions in different countries.
Some limitations to this study should be noted. First, to gain a deeper understanding of the present findings, it is necessary to consider the large differences in teaching mathematics across countries (Mullis et al. 2012) . A second limitation is that the data used in this study are related to only one school year. As a consequence, generalizations about the influence of context factors on student mathematics achievement should be taken with some degree of caution. Analyses on more than one dataset are needed for a clearer picture of what school factors are associated with mathematics achievement.
Additionally, a more general methodological issue should be investigated. The type of constructs and variables used in the questionnaire development, the way these constructs and variables are operationally defined, the self-reported nature of the collected data, and the type of data analyses carried out all may contribute to explaining the difficulty of finding strong associations between students' performance and process-related school variables. Additionally, the construction of indicators of teaching processes may require a different approach, namely a systematic observation of classroom practices (Postlethwaite and Ross 1992) . Furthermore, the results suggest that even more advanced and "complex" analytical methods and designs of analysis should be tried to address some of the issues outlined here, in an effort to extricate the effect of SES from that of other variables.
Despite these limitations, the present study investigated the relationship between context factors and student achievement across countries on a large and representative sample of students, assessed by a well-established international standardized test. It should be noted that such standardized tests have been used increasingly in recent years by educational and political decision makers to improve teaching and learning in mathematics and the quality of education systems. The results of the present study suggest the opportuneness of using school-level factors not only for cross-country comparisons but also for an in-depth investigation into the differences existing within individual countries. Moreover, as already shown by other studies (Sandoval-Hernández et al. 2014) , the results of the international comparative studies could be used to study the impact of school factors in disparate school contexts. Different school factors seem to play a different role in different school contexts within each individual country.
